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(54) FLOW-RATE DETECTION SWITCH 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a flow-rate 
detection switch for controlling an external equipment by 
comparing the flow rate of a fluid flowing in a channel 
and a preset reference flow-rate value. 
SOLUTION: A threshold value is stored in a CPU 48 by 
setting switches 40a-40c. A fluid introduced to a 
channel lowers the temperature of a first thermistor 20 
which is heated by a constant current source 46a and 
increases the output voltage of the thermistor 20. A 
second thermister 22 outputs a voltage which is 
equivalent to the temperature of the fluid. The 
differential voltage between the first and second 
thermistors 20 and 22 is outputted and the differential 
voltage is converted to a digital value by an A/D 
converter 50 and is inputted to the CPU 48. The CPU 48 
refers to a data table stored in a memory 52 from the 
digital value of the above differential voltage to obtain a 
flow rate and turns on loads 58a and 58b which are 
external equipment by turning on transistors 54a and 
54b when the flow rate is larger than the above threshold and turns off the loads 58a 
when the above flow rate is smaller than the above threshold. 




o 



and 58b 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 



http://www1 9 Jpdl.ncipLgo jp/PA1 /result/detail/main/wAAA58ay BuD A4090896 1 8... 2005/1 1 /25 



1 



<i9>B*B»fffr(jp> "a&MKfr&fll (A) (nmmmszmm* 

9 - 8 9 6 1 8 

(43)l^gflB ¥e£9*E (1997)4/3 4 B 

(so int. ci. 6 mwan tf^mmmn fi 

G 0 1 F 1/68 G 0 1 F 1/68 



mmm imm<D%.2 ol (^7H) 



(21)tfjgg#^ #^7-246519 


(71)fflSA 


000102511 








(22)WSB ¥fi£7*P (1995) 9mS B 




30fCt3$*K«rlSlTBl6#4^ 






3?«5 as 






3?««»S[&iP#fn^t«CD^4-2-2 X 










imam* 








3?Mm«[&iP«fPiS*ti^CD^4-2-2 X 






x x a ^-^^ttst&s^-tr > * - f*i 












^feSM^f|5#lPJlft«B0^4-2-2 X 










(74)ftSA 










(54) mmvzm mm^m^y^ 



(57) 

tS^X-f-;/^ 0 a~4 0 cKcfcO L$(^ 
«*CPU4 8!cfetrr&. flE8fc*AS*ifcjfc#tt£ 
SfltiffU 6 aTftP^^nfc^ltJ— 5X^2 0©I^$ 

*. mmm^4 ix-mmmi, m 2 t-sx^2 0. 
2 2 <£>n«flE£m# u mmniz&A/D&m® 5 0 t- 

fy^Hl;«LTCPU4 8 tCA^jf KCPU 
4 8TteiffifB^mJE©5^:*;MIA'>6* : t: U 5 2 dteifrt 

Stft^SUfgU^Ufil.tO^t^^, WfBCPU4 8«h 
5>vX*5 4a. 5 4 b^^->CLT^gE^g§T-*-S 
M5 8a, 5 8 b$t>l;l. $Jf2fftSa<gJfa b€T<^ 
<S<fcO'>fcU«£. Mfir58a, 5 8 b Z*y\z-§TZ>. 




1 

wtam i umn>v&mf&-rzmm&m£. 

mzm i ss-t>itwT^fiijt3ig^e.nfc^2 <du&±. 

tatBsg i iss-tr > j *<D\tiijmn*mt?.'m 2 &m± >-♦*-© 
iMfc<Dm&&win-T2>Wim\Bi®ii, 10 

Jrtz>mf%Mt>&£, 

%ffi?L2> z. t z&m. £ t^mmmm^ -y ^. 

sMttw^atwK^gT^-^-^^u 
s&t-tsoita&ai^w vf-, 

[0 0 0 1] 

£ti3ffi#©«ta£$l5£T£M«&tti;*'f -vfCHt 
[0 0 0 2] 30 

it-tZtzib, Z\0)tiitim£fr6ffi&V>ffim&Ml£L. Z. 

<Dffi&£m&<Dffim i £:&\zffitk<Dmm : &fflifcLT^!z>. 

[0 0 0 3] 

£«n&^#©^a^/9r;e©Ma<fct)^«-&. Sfctt 

[0 0 0 4] *%H^«mrlE©^jg^^ft-r^<^^nfc 
fcOT^T. SMBKBHten. 3bPj»*SKJ:0 3!gH»S 

ffia£^46iS£Lfcgigift»<I < tJt$$U Z.<Dtt^^ 

iz£z>Tm®z=i>hu-)i,-rz > z.£tf-5smt<t.&ii&mm 

X-i ■yT-Zm&TZZ.ii&m&Ji:?*. 50 



1 - 8 9 6 1 8 

2 

[0 0 0 5] 

n;tss 2 ©ias-tr mumimm-tywmtim 

^ZMftm 2 fflft-fe >tt»tb*fI^fCck 0 ffi®T2>ffi® 

Htnaitsiggsic^^ti. a*«taffl*ts^-r-s^^ 

[0006] ^mtz^tut, ffi&<Dffim&> m?us. 
m<tzzt> iaf&^mz&QtomztiT^&mi&m-t 
ywmmwf&TL. z\<Dmtimmi^tazmcx^{t 

ik : £:mfeTz>z.nz£r)mmrf&it)t,n2>. l^u ?g 
i umt>-*)-\t.Viift(Dumi)mTi-tcm'ei\z>bmjjmn 

ffl«iu8ST^isft-fe>-y-t^2sa-b:>-y-©, mx\t 

l:A*t^i, g£S©igKfr<t 0«SE3S*t*«e>^ti, fio 
Sft»©Wf®St*^Ki«K*SiEn-5SKfl:©SKa (ffi']5£«ta 

SffiHjK-e»^tifci9j^^affl<i:f 

&l£££*i;fc«*PStaM£:£tfctS:U ClOJt^mSrm 

[0 0 0 8] COl^, StflBSflilHllSSfa. ffiGttfltlBIB 
<D m ij m EE i: ^SS £ «*i & ffi,M £ <D M1& * ST 5 s — ^ 5" 
mrfB^IeJ!iS«HfffaMMlHlgS*^m^At 

[0 0 0 9] 

imMonmwm ^m\zmi>mmmni7,-( y^-\z 

[ooio] muz&^T. &mmmo\$. *§&w<n 
mi<Q&m<DMm\z&z>wim8itoZ'( -yrznk?. 

SSI^HlX-f7?10lt fiR1*J;:jg6££n*:##:8Bl 



3 

SgKte^SB'grg^gBl 6 a. 16 b7it@»3n, ®M 
"g&i^gS 16a. 16 b-CttUBflMS 1 4 <hSiiT-2>?l 
g&18a. 1 8 brtiHfi££*l-5. gtfLgS 1 8 a . 18b 

[0 0 11] fjfBSSSS l 4<Z>— iifcfllkii&ft-fe: 
>^i:ltOllOD--SX^20, TfftfliJlcSg 2 <0+>- 
-5X^2 2*i^nitKl 4ICS§fflLTS8^6tl-5. jffifB 
fflltf— 5X^2 0. J£2t>— 5X^2 2«fJIB*^gB 

i 2»^gct-ga^:$nfcs«2 6ir^^n-5„ 

2 8 a ~ 2 8 c \tffi&i>Wmzm®.-t 2> Z. t £ 

[0 0 12] MfB##gBl 2 0±»C»i36SaS3 0*i@ 
»£tt. Ki5^3 0cDf^(cIEIS£nfc*te3 2«lW 
l3Sffi2 6 4T^^tXTt>-5. tSt3 2C 

a sffic^^^-rs c t^tts 7 1 > f- l e 

D36. L E D 3 8 a . 38b t. gefSSftSffiODtg^ 
UTfiKiET^ffilStX-f yf4 0a~4 0 CTi^tfe 
n. St(HB7-fe:^^>hLED3 6^«ty;LED3 8 a. 
3 8bli m 2 fC^-r<k 3 C. «5k&4 2 Sr;frLTi?trfB 

IBsS^X-f vf40a~40c «SiIfB^g63 0 CDJL95 

^&mt}-rz>=i*5>? 4 4amt^tsn, 8n^^^44 

teMIBa^gB 3 0OM^(CH#$n-5 o 

[0 0 13] @3C, Z.(Dffim&tii7>-1 7f 1 OCDIsIgS 
^Dyi7 0?:^-r. 8MBJS1-0— 5X^2 0. ^2-y— 
5X^2 2fctt**ttMfcj£«a.«4 6 a. 4 6bi«g 

8^1+1-5X^20, 5X?22, 
^«t«4 6a, 4 6 b««ffit0KTa&Sig»J« 
♦SS§4 7 &i5. MBJBltJ— 5X^2 

0. M2D— 5X^2 2ttS^©«e.o$fc«tOHi^« 

©rta5K:ia:»tT*<. K£»J|||IS4 7©Hja*jE»ac 

PU4 8Krt*SttfcA/D*»»5 OlCA^Sn, T 
-f- □ ^M^T&&i!frfBffi#«m£5^^;HiK^j& IT 
mffBCPU4 8fCA^$tl^>. ftJfBC P U 4 8 \Zl$**: 

u 5 2*<g«s$n, K^tu 5 2\z\t^a>mmzj:om 

%tf : r—*7— ^ibTfBtS^tlT^^ (Bl4# 
fig) . mifBC PU48l:li7 izif^- > h L E D 3 

6. L E D 3 8 a . 38b. !83tX-f v^4 0 a~4 0 
c 7Wg^£*l-5. tfrfBC PU4 8<D|±)^tth5>> f X^ 
54a. 5 4 bCD^-XtC A Kh^>vX^ 5 

4a. 5 4 bCDZHspiriZX^mZzi*?? 4 4<Dtiili 
«?56a, 5 6bK««Stia. fllff25tS«8i!S4 6 
a. 4 6b. gSjtgiUSi 4 7 . CPU48. /tU5 



9-8 9 6 1 8 

4 

2, h7>^X?54a, 5 4 b«SatBS«2 6*fc« 

s«3 2<D\,*-rnfr\zmffi2nz>. z. x y 

f lo^^nif. K^ft^wx-f >>^i oicfco 

T*d©$ns^.gB«S^Ta&-5A^5 8 a. 5 8 bO-SSS 
SS«-WIBa*^5 6 a. 5 6 bK&j^L. KAffi5 8 
a, 5 8 b©to^SB$«iH6 OIC^-T-5. 
[0 0 14] #^c9J^K&&Sitft.&mX'f y^l 0 

*<Dmmz^>^T&w?z. 
io [0015] $t-r. &W)mm$g4 7 oftgmzmvztifz 

SiLft^IfflffCJ: 01 1 +>-5X^ 2 0 , Jg 2 
U— = X*2 2CUi+jlJ£©*7t7 h*5J:tfXA>£ 
HSU ISSlit- 5X^20, ^2-tJ— 5X^2 2©3g 

[0 0 16] ^K. 5£mflftifl4 6 a. 4 6 b^tfUL-T 
BrfeOMffi&^miD— 5X^2 0. Sg21t- 
2 2fcji«£-&S (13#I) . CCDt^. 3£®«Ei!IU 
6 aKJ;9Sjll it— 5X^2 0^jim-r-5«Sg^A#< 
KJ£U Mli+-SX^2 0^15 0'Cl;^liSt 
20 So -r&fr^. j£««£aB4 6 a^lt- = X^2 0C 
im^gi:/«c-5o S2t-SX^2 2IJMii!|i 

[0 0 17] IS^X-f 4 0a~4 0cl;<J; 

02t3©L^Ufit (SijifttM) Qa. Qb£CPU4 
8fC|Bte$-B-T*3<„ 

[0 0 18] K±©J:3jMS*R»£|IT. HSUfcH 

^T«k5{C. KffiffctedFlSIS 1 8 a . «£g&14, ?LgB 1 8 
30 bCDKH'SigLT^L^^^aifflgB^lC^tbSn-S. 

SS8S1 4<DrtSBJcaEns«E#:«^l^LT^S 
MS 1U— 5X^2 0l:S^TiIl+>-5X^2 0 05 
m&m*. SKfgl+J- 5X^2 0<Z>ffl&£Ttf-5. ^1 
C^fiQ^lillD-r-Stmi-y— 5X^2 OWjgJri 
fflttli+JDL. Ml -9— 5X^2 0©MSS®BEV a feiiJD 
•T-5. CCOt^-. 9it#©^#e^<h£«S&l-9--5X 
^2 0^e,«tO^-<<0«i^«pfcJ6. mi-y— 5X^2 
0 <DMS«EE V a <t> KiiflDf -5. 
[0 0 1 9] S?t#:te$g2t>— = X^2 2{CfcSfe-5^, 
40 C0D^2tJ— 5X^ 2 2«?gfl*LT^7cU>fcS&)Jif#<h|g 
DfflSlC^O. gI2+J-5X^2 20M^t)EVbtt 

-5X^2 2©j^iS«ffiVb«. SKftccDfflLft«t»lr^S 

m 2 it- SX?2 2W^«EEVb«^(OaStJ;S 

[0 0 2 0] fJIB^l-y— 5X^2 0, M2+J-5X5' 
50 2 2tf>pjis8mJIV a. V b fiMffi)it*ag§ 4 7 KA#£ 



(4) 

5 

n. spsssjEEv a. v bomms-v c&mf)?2>. z. 

(D^MEEV cits f&l +>— 5X^20 Oj^Sg^JE V a 

*>ffi#<Dmmz& z>mi£<D&<tttZi$k-?m 2 u— = x ^ 

5 0fi(fH2M«EEVc ^-x^^^Mfr^-r^). CPU 

U 5 2Kteiirt;*ttT^£^-^-7jU£#fi8LTS&g 
Q£;J<a6-5 (0 4#i) „ 0iJAfc£. 4 7 05^ 

m/E^V, ©tt, SftftfifitQ, T**S<i:**^z:i7>t 10 

CPU4 8«^©«t^(CLT^«6^:StSQ5 7 
ir^* > h L E D 3 6 

[0 0 2 1] CPU4 8tefWtaStSQ<i:?fflfSL£ 

^IQa, Qbt^it^L. ^(Dltm^m^ LED 3 8 
a, 38blC^L. h^>S^X^ 5 4 a. 54 

bSr^LTtti^^5 6 a, 5 6 b iCW^f-S., L^V> 
IQatMf 5 6 a\Z-z>\,*TmM\zmWT2>t. M 

mtaL£^ffiQa«k9'>&^«SQ, ©ig|JLED3 8 
aSr^flT^-a-. |^B?tc 5 4 a^^-^JC-T 20 

-a. z\<Dt&. m.ffi5 s a\z\tnmmntmrziit>, m. 

Hffi5 8 a\t*7\ZteZ>„ ffimQW. E! 4 ©fifcigj! B 

ED3 8a4M5t. h7>^7^5 4 

>fCT-5. Z\<Dfctb> m.ffi.6 Ofrt>mffi.tffkffi5 8 a. 
h7>-/X^ 5 4 a£»fttt. ®flffi 5 8 a 
-5. 

[0 0 2 2] Lg-^MQb iUJ^ffl^f 5 6 b iCOt^T fc 

[0023] ffi.m<D®\fe\mfei®fflm> m^a^mz 30 

frfeft. ftoT, 1 #«(CgS«Q<i:L^lifiiQ a, Qb 
icDitU«gm^L ED 3 8 a. 3 8 b, Ui^^S 6 
a, 5 6 b\zmt}2tlZ>. 

[0 0 2 4] frlZ. *&W<Dm2<Dmm<DMmiZ&2>ffi. 

i^ax-f -j=f-l 0\zi^TWlWTZ>. KT. 8!l»3i 

m<Dmm<r>m.m^m^ yfio <fc&&3ffif!)fi::cH>T 
miz^^Ttem—<D&mttn&ttisT^<Dmffltemw : £: 

[0 0 2 5] Z\<Dm.mSkmx-1 Ott. EI5 75SEI 40 

7lC*T<tc>lC > ##gB7 2 ^##^7 2 t^fiib 
Xffi&c.£tl2>m*&7 4 ££<I;L3. El 5 (C*-T*#:S15 
7 2(75rtgBJCgHK:^nfc»^2 6*^*^7 2 <D±g|J 

»ciStt^nfen^i7^7 6fc«^7 8jW&gS£n. 

*?* 7 6 t^gB7 4 iiitm^Lu^mmz^Kimm 

[0 0 2 6] S^SB7 4tt, El 6 JC^Td: ? fc. 

8 0 ®«^/^^;P8 0(C«7-tr^^>hL 

ED36, LED3 8 a, 38b. »^ 7 f40a 
~4 0 c *^tt?>n-5. ^S6 7 4CDW®ffliJI;fi. El 7 50 



- 8 9 6 1 8 

6 

IZtRT&oIZ, JS^SB#8 2 a~8 2 h*<t8:tf i=>*i. El 
3 KTrj-f ftffi 5 8 a , 5 8 b i . El 5 C^f*«:gB 7 2 
®3^^^7 6 tflWfHSgTgW 8 2 a~8 2 hOl^m 

[0 0 2 7] W±«<fcplC#fj££*l-5tfctt&ttiX-r -y^ 
7 011 ##gR7 2 iBI^L^:fi:BICS^gC7 4 

#gB7 2 <DWtmi%m{Z£-pTi&^&7 4 CDSIIgWBiti 

[0 0 2 8] El 8. EI9JC^-r«tp^. **gC8 

4*gR«OL JPgI5«IC«^$-&S«fcpf3. #®#JIC 

t$lt/R8 6a. 8 6 b£i§:ttTt>&^. d<0^#. ^ 
SB 8 4coW@(C^gB«8 8 a~8 8 h #IS:tt£n-5. 

[0029] mm^u^2<Dmm<Dmmx'\t., m&n 

ffimQtfVZ^mQa. Qb J:0#^t#lcft?af 5 8 
a, 5 8 b**>\Z-?Z>£o IZffif&ZtlT^Ztf, Sg« 
Q* 5 Lt^gQa, Qb<fc9d>fcl,><h€ri::ftffi5 8 a. 
5 8 b^^-XCfScfc^lC^fiKLTfcAu. 
[0 0 3 0] mi£>&Zfm2<Dmm<DMWiT?lt, 

^*>bLED3 6izm7*L, LfHtfef^<D«H 

m*mfe-rz>£o\zffii$.LT*>&^. ;©s^, «^g!t 

iSf5 6a, 5 6 b tffl^tS. SEoT. U€-^«t<tL- 

Tis^5nfca©«t^stnfce,. fflMf5 6a. 5 

6bl;«i^tlfcftf 5 8 a. 5 8b^t>, 
7lZ?2>Z.£tfX&2><, 

[0 0 3 1] mrlEL-^tiMW&^maoDtH^m 
[0 0 3 2] 

[0033] git?stcts:^?,n. Mm^m\z£o mm-zn 
fzmm±:>v<nmt>ni£fr*>ffifc<Dffi&$:miz.i'. z.<d 
m.mt^tbWi^.Ltz^m.mm.L^itm.i'Xz.nitmm 
^z&-ox&-hv&i-\zmm2ntz&$!Z*>, 
y\z-r2>z\t:tfxg2>fztib. ffi&ztfunzffitiwffimiz 

[ElBOfffiWilftHJ] 

[Eii] *^o«i <Dmm<DMmuz&ztiiimmmz't 
yT-ommmmx&z. 

[ei 2] ei 1 \ZK-?mm&mx'i v^wmmx'&z. 

[El 3] El 1 KTK-tfltft&ttJX-f •y^WlHlgS^'D-y i7 0 
[EJ4] m3iZ*?ffi&Wimx-1 v?-lZ&m£t\Z>**: 

ffl t n ffii ii ii® m <d m t> m je t o « £ * -r ^ ^ 7 x & 



(5) 



8 



[05] *f£w<Df&2<Dmffi<oMmiz&z>ffi.mmniX'f 

[06] *%w<Df&2<Dnmv>Bm\z%z>m.mi&mx'( 

[07] 06 mmfa&ZTji-T&wm-z&z. 

[08] *&w<Dm<o&m<DMm\z&&ffi.m>!km7>-i y 

5 1 CO«^gC=£^-ripffi0T*-5. 
[0 9] 0 8 (C^-r^g6cOffliJ®0T*f.. 

[#*t<Dt&B8] 

io. 7 o -mmmm^ 12, 7 2-*#« 



#i?9- 8 9 6 18 

2 0" -sgi-y— 

3 0. 7 4. 8 4- 

4 0 a~4 0 c — 18. 



1 4 

2 2-JS2-S— 

3 6-7t^>hLED 
3tX-f y? 

47-mmmm® 4 8-cpu 

5 0-A/DWW 5 
54a, 5 4b-h7>y^^ 58a, 5 8 b-ft 
10 ffi 



[0 1] 



[0 2] 



[0 9] 



Fl G. 1 




66a 



16a~- 



7 4 f 20 22 
26a 12 28c 28b 




86b 



[07] 



F I G. 7 



[0 5] 





82e 82f 82g82h 



Qi Q« Qi 



22 28c 28b 



FIG. 8 



38a- 
40a- 



[08] 



88b ,88c,88d oa 




*J X Mix 



-.36 
-40c 



(7) 



&m*?-9- 8 9 6 1 8 



[0 6] 

FIG. 6 /IS 




3e«lRtt«»«ft«*HH<B#4 -2-2 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
□'FADED TEXT OR DRAWING 



p BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 
C^GR^Y SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 



U REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 
□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 





